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Abstract

The microstructural changes of nylon 6 UDY, POY and FDY were compared after free-
annealing through crystallinity, birefringence, and melting behavior analyses.

Free-annealing was done at various temperatures (120°C, 140°C, 160°C, 180°C, 200°C) and times
(15 min., 30 min., 60 min.) using vaccum oven. Crystallinity was measured by the density
gradient column technique and birefringence was measured using a Nikon polarizing micro-
scope with a quartz wedge and Sénarmont compensator. Melting behavior was investigated on
the basis of DSC melting curves.

Crystallinites of specimens increased as the treatment temperature and time increased.
Birefringence of UDY increased after annealing and increased as the treatment temperature
increased. On the other hand, those of POY and FDY decreased after annealing. Especially, the
changes of crystallinity and birefringence of treated POY were particularly lower than those
of treated UDY and FDY.

Melting peaks of untreated UDY, POY and FDY were different in the position and the shape,
but little change was seen in melting peaks in spite of increasing the annealing temperature and
time. UDY and FDY showed single melting peaks in all the specimens. But POY showed double
melting peaks, which means the coexistences of crystals with different thermal properties.
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Fig. 1. Effect of free-annealing temperatures on the
crystallinities of nylon 6 UDY, POY and FDY :
annealing time = 60 min,
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Fig. 2. Effect of free-annealing times on the crystallin-
ities of nylon 6 UDY, POY and FDY ;annealing
temperature = 200°C,
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Fig. 3. Effect of free-annealing temperatures on the

birefringences ofnyloné UDY, POY, and FDY :
annealing time = 60 min,
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Fig. 4. DSC melting curves of nylon 6 UDY, POY and
FDY : annealing temperature = 200°C, annealing
time = 60 min.
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